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holesterolemiand (2) the elevated thrombin generation in these patients is
abolished by treatment with pravastatin.
D96485 Serum Lipoprotein(a) level is Related to ThrombinGeneration and Coronary Patency during Acute
Myocardial Infarction
A.W. Haider, F. Andreotti 1,A. Mas6ri G.J. Davies. RPMS, Harnrnerarnith
Hospita/, London, UK, 1Lstitufodi Cardio/ogia, Catholic University Rome,
Italy
occlusion of the infarct related coronary artery is often intermittent in the
early, evolving phase of acute myocardial infarction. To assess their relation-
ship to this pattern of coronary occlusion, serum or plasma concentrations of
cholesterol, triglyceride, lipoprotein(a) and coagulation and fibrinolytic factors
wera measured in venous blood before the initiation of thrombolyfic therapy.
Thirty two patients (23 men, 9 women, age 30-70 years) with acute my-
ooardial infarction”received i.v rt-PA (20-60 MU) within 6 hours of the onset
of symptoms. Continuous ECG ST segment recording demonstrated inter-
mittent occlusion of the infarct related coronary artery in 12 patients (group
1) before the start of thrombolytic treatment, and persistent occlusion in 20
patients (group 2). Groups 1 and 2 were similar in age, gender, race, dura-
tion of symptoms, bloat sample collection time, location of the infarct related
coronary artery and extent of coronary,atiery disease. The serum level (me-
dian ~nterquartile range]) of lipoprotein(a) was 34 (13-47) mg/dLversus 11.5
(5-27) mg/dL (P= O.02)and the plasma level (median [interquartile range]) of
thrombin-antithrombin Ill complex was 10.85 (6.4-21.5) versus 6,8 (4.2-6.7)
vg.L-l (p < 0.04) in groups 1 and 2, respectively. Lipoprotein(a) values >30
mg/dL were found in 60% of patients in group 1 and 13% of those in group
2 (p < 0.001). These findings demonstrate different modes of evolution of
coronary thrombosis related to lipoprotein(a) and thrombin levels. The latter
may be of pathogenetic significance and closely related to the mechanism
that determines the rate of progression of infarction.
D96486 Aortic Cholesterol Content in LDL-ReceptorDeficiency Rabbita Correlate With Vaacular
Biomechanical Parameter ex VitroPrior to
Detectable Change h Vhro
J. Vossoughi, M.K. Hong’, G.S. Mintzl, RD. Kauffman*, R.F. Hoytz,
M.B. Leon J.M. Hoeg2. 1 Washington Hospital Centec Wa@rh@on,DC,
USA, 2 National Institutes of Health, Bethesda, MD, USA
Previously, we showed that early atherosclerosis in LDL-receptor deficient
rabbits (LDL[-]), undetectable by angiography, and minimal by intravascular
ultrasound (IVUS) and histology, is associated with marked changes in exvivo
reaidual strain. To further identify sensitive indices of early atherosclerosis,
we studied: (1) the in vivo aorfic compliance, as assessed by IVUS and
blood pressure measurements; (2) the ex vivo residual strain; and (3) aortic
cholesterol content in 11control and 11 LDL[–] rabbits.
Com@iancs(mm21kPa)Residualstrain(%) Aoriiccholesterol(&g/mg)
Control 1.85* 1.20 5.2+0.02 1.8* 0.5
LDL[-] 0.77+0.47” 1s.0+ &4* 16+ 12*
*p <0.01 vs.oontrols.
The residual strain and aorfic cholesterol content were highly inversely
correlated in the ascending (r= -0.72, p = 0.001), descending thoracic (r=
-0.94, p c 0.001), and abdominal aorta (r = –0.61, p = 0.004). However,
IVUS-detarmined aorticcompliance correlated neither with the residual strain
nor the aortic cholesterol content. We corrch.fdathat the earliest stages of
athercgenesis are associated with substantial alterations in the biomachani-
CSIpropetiies of the vessel. These findings underscore the need to develop
more senaitive methoda to detect and quantitete early changes in vascular
compliance in viw.
D96487 Impaired Lipolyaia of Very Low DenaityLlpoproteine In Type Ill Hyperlipoproteinemia
F.H.A.F.de Man 1, F.de Beer1,2,A. van der La8rae1, A.H.M. Smelt 1,
J.A. Gevere Leuven 12, L.M. Havekes’,z. 1r%psrtnrents of Cardiology and
/ntema/ Medicine, University Hoapital Leiden, The Netherfarrds,2 TIVO-PG
Leiden, The Netherlands
Mutatione in the APOE gene are associated with type Ill hyperlipoproteine-
mia (HLP) and premature coronary artery disease (CAD). The severity of the
HLP correlates with the binding to heparan sulphate proteoglycans (HSPG),
illustrating the importance of HSPG as bridging glycoprotein in recaptor-
mediated clearance. In addition, HSPG anchor lipoprotein Iipase (LPL) to the
endothelium. We hypothesize that VLDL from patients with apoE mutations
show diminished interaction with HSPG, and, as a consequence, impaired
Iipolysis by HSPG-bound LPL, In order to test this hypothesis, in vitro binding
and Iipolysis experiments were performed with VLDL, isolated from E3E3
controls (n = 6), hyperlipidemic apoE2 (Arglsa + Cys) (n =4) and hyperlipi-
demicheterozygous carriers of the APOE*3-Leiden @=4)allele. The binding
of VLDL isolated from apoE2 (Arg’56 -+ Cys) and APOE3-Leiden carriers
to HSPG-LPL was reduced to 47% and 40%, respectively (p < 0.05). The
Iipolysis rates were 77.5% and 76.7%, respectively, of that of control VLDL (p
<’0.05). Thus, a binding impairment of VLDL was paralleled by a defective
Iipolysis, which may contribute to the increased risk for CAD in patients with
type Ill HLP.
m Modulatio.ofLDL~afiic,e~iZeA*eran~ al
Glttcoae Load is Associated With Inaulin Releaae
K, Okumura, H, Matsui, K. Kawakami, S. Mokuno, 1.Morishima,
M. Hayakawa, Y. Numaguchi, Y.Toki, T. ho. h?terna/Medicine 2, Nagoya
University Nagoya, Japan
People with a predominance of small LDL particles appear to be at increased
risk for corona~ artery disease regardless of the presence of other risk fac-
tors. The LDL phenotypes can be modulated by environmental factors. The
purpose of this study was to determine whether the LDL particle size is mod-
ulated in response to a 75-g oral glucose load in 40 subjects. The size of the
LDLparticle was determined bytheuseof nondenaturing polyac@amide gm-
dient gel electrophoresis. The LDL peak size was significantly and inversely
correlated with apoE, apoB, remnant-like particles-cholesterol, triglyceride,
glucose, IRI, BMI, and blood pressure ievels in the fasting state. In response
to a 75-g oral glucose load, 17 of 40 subjects presented the plasma glucoae
levels z140 mg/dl after 2 hours. The difference in LDL particle size (ALDL
size) between the fasting and2-hr postprandial state was inversely correlated
with the fasting LDL particle size (ALDL size = 26.84113 x !asting size;
r = 0.421, p = 0.008), indicating that the LDL larger than 254A decreased
in size after glucose load and that the LDL smaller than 254 ~ increased
in size. Also, ALDL size was positively correlated with BMI and logarithms
of post-load glucose levels. Forward stepwise regression analysis selected
these three parameters as independent factors capable of influencing LDL
particle size (R2 = 0.496); post-load plasma glucose levels, BMI, and total
IRI levels. This indicates that the IRI level is an independent contributor to
determine the change in the size of LDL particle after adjustment for BMI
and glucose levels. These results suggest that the degree of insulin release
during glucose load is a determinant for the decrease in LDL particle size.
m Effects of OxYgen Radicalaon Human Lipoprotein
— (a) and Low Denaity Lipoprotein Peroxidation and
Metabolism
N. Claudio, M.F. Paoio, D.F. Paolo, C. Gaetano, T. Antonella, C. Antonio,
P.Aifredo. Department of C/irrica/and ,Experimenta/Medicine, Federico //
University of Nap/es, /ta/y,1Depafiment ofrlriochemistr yandMedical
Tecfrno/ogy,Federico // University of Nap/es, Italy, 2 /nstitute of Pathology,
Schoo/ of Medicine, Federico // University of Naples, Italy
Human lipoprotein (a) (Lp (a) is considered a risk factor for corona~ artery
disease. Oxidation of LDL may play a pivotal role in athercgenesis. The
first aim was to compare the effects of pathophysiological amount of oxygen
radicals on Lp (a) and LDL, induced by xanthine (2 mM) + xanthine oxidase
(85 mU/ml), or by human polymorphonuclear leukocytes in the presence of
2 mM phorbol-12-myristate-13-acetate. Results, with both oxidants, showed
that Lp (a) was peroxidized earlier than LDL (conjugated dienes, lag time)
although both the final amount of lipid peroxidative stable “metabolizes(lipid
peroxides, MDA)and protein oxidation degree (positive charged amino acids,
apo B fragmentation) were similar. Thus, the relatively higher susceptibility
to peroxidation may render Lp (a) particularly susceptible to modification
induced by pathophysiological concmtration of oxygen radicals in vitro. This
phenomenon may contribute to atherogenic properties of Lp (a), and could
have relevant clinical sequelae in those patients with high levels of cirou-
Iating Lp (a). To further investigate the metabolic removal of lipid peroxides
in vivo, we used a rat experimental model. Infusion in the porlal vein of
Wistsr rats (n = 6.for each group) of either oxidized LDL or Lp (a) but not
native Iipoproteinastimulated activation mainly of hepatic Kupffer cells (paeu-
dopodes and microvacuoles) observed by electronic microscope. In contrast,
both native LDL and Lp (a) did not induce hepatic cell activation. Moreover,
the monoclinal antibodies MDAZ (directed against MDA-lyaine epitopes of
oxidized lipoproteins and proteins) and NA59 (against 4-hydroxynonenal-
Iysines) have recognized such “oxidation specific” epitopes in hepatic rat
tissues. There are no significant degree of monoclinal antibcdy remgnition
between oxidized forms of LDL and Lp (a).
Our study shows that: 1) Lp (a) is peroxidized earlier than LDL, and 2)
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the hepatic rat metabolic pathway of oxidized LDL and Lp (a) is common.
This phenomenon auggests alao that the impairment of Kupffer cell removal
of both oxidized LDL and Lp (a) may favor atherogeneeis.
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]965-771 PlaSmaBNPandN-t*rminal ANP~On~ent~ati~n~in
Irtdhrldualswith ECG evidence of LVH: a
population based study
S.D. Robb, T.A. McDonagh, J. Byrne, J.J. Morton, J.J.V. McMurrey,
H.J. Dargie. Western Infirmaiy Glasgow, Scotland, UK
Brain natrluratic peptlde (BNP), produced by the ventricular myocardium,
may be elevated in the plasma of Individuals with left ventricular hypertrophy
(LVH) whereas N-terminal atrial natriuretic peptide (NT-ANP), produced by
the atria, maybe unaffected. Welooksd at BNP,NT-ANP level and correlated
them with ECG criteria for LVH on a Minnesota-coded ECG and blood
pressure in 626 persons aged 55 to 75 years randomly selected from the
population of North Glasgow. All had a Ieftventncularejaction fraction (LVEF)
by eohocardiogrephy of > 40%. The mean LVEF for those with (n = S7) and
for those without LVH (n = 539) on their ECG waa not,significantly different
(52.0% v 51.6%). The systolic and diastolic blood pressures were higher in
the LVH group (162/85 mmHg v 144~9 mmHg p < 0.001).
The mean plasma BNP concentrations wera higher in thosa with LVH
(20.5 p@mlv 15.S wml: p = 0.04). NT-ANP concentrations, however, were
not elevated in thoae with LVH. A plasma BNP concentration of 14.8 p@ml
has a sensitivity of 0.61 and a specificity of 0.S1 for identifying en ECG
abnormality of LVH: seneitivify and specificity for echocardiographic LVHare
being evaluated.
A raised systolic, but not diastolic BP,waa independently associated with
a raised BNP concentration. Those with a systolic BP ? 160 mmHg had a
mean plaama BNP concentration of 20.3 pg/ml compared to 15.1 p~ml in
nonnotensives (p< 0.001).
Patients with LVH have increased plasma BNP but not NT-ANP concerr-
trationa in keeping with theventricular origin of BNP.This differs from patients
with impaired LV systolic function who have elevations of both NT-ANP and
BNP.
[965-781 Natural Time CourSOOfRegreesicmOf Left
Ventricular Hypettrophy
T. Stefenelli, C. Abela, H. Frank, J. Stramefz, S. Globits, B. Niederle.
Universifyof Vienna, Austria
Primary hyperparethyroidism (PHPT) may induce left ventricular hypeWo-
phy (LVH)that is reversible after successful parathyroidectomy (PTX). Ttwrs,
these patienta repreeent an ideal cohort to analyse the ‘natural’ time course
of regression of LVH. We performed echocardiographic studies in 16 nor-
motenaive PHPT patients (resting blood preasure: 130 sc5i76 & 4 mmHgJ
with normal systolic left ventricular function, no valvular disease, and no
medication prior to PTX, as well as 12.5 + 5 (1)and 45.7 + 13 months (11)
after PTX. At baeeline, 11 patients (69%) disclosed LVH (end-diastolic wall
thickness of the interventricuiar septum (fVS) and poaterior wall (PW) ? 11
mm). Removai of the inciting disease waa foilowed by long-lasting regression
of LVH: IVS: -0.8S mm (1)and –1.69 mm (H,p = 0.02); PW: -0.46 mm (1)
and -2.24 mm (Ii, p = 0.02).
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We mnclude, that treatment of the inciting cause of LVH leads to a
prolonged and prograsaive reduction of ventricular wall thickness that is
not completed within 12 montha. LVH regression studies or meta-analyses
comparing theetfectoftherapautic strategies at different times of observation
ehould be interpreted with caution.
1965-79]Exe~~iSe-,ndtJcedMyO~ardiallsd)emlain
Hypertensive Patients with Angiographically
Normal Coronary Arteries
Y. Shigematsu, M. Hamada, T. Ohteuka, S. Ikeda, H. Hashida, T. Kuwahara,
Y. Hara, K. Kodama, K. Hiwads. Ehime University Ehime, Japan
In the clinical setting, we often encounter hypertensive patients with angio-
graphicaily normal mronary arteries who show exercise-induced parfuaion
defect [redistribution (RD)] in thallium myoeardial scintigraphy. Therfore, the
purpose of this study is to elucidate the cause of exercise-induced myocar-
dial ischemla in hypertensive patients with angiogmphically normal corona~
atieries. Of 39 hypertensive patients (HT) with angiographicslly normal coro-
nary arteries included In this study, 25 showed RD in exercise thallium
scintigraphy [HT-RD(+)] (60 + 10 yrs), and 14 did not show RD [HT-RD(–)]
(59 + 9). Coronary vasomotor response to acefylcholine, echocardiograph-
ically determined left ventricular hypertrophy and geometty, left ventricular
performance and prevalence of coronaty risk factors were compared be-
tween two groups. 1) The prevalence of coronay vasospasm in HT-RD(+)
[15/24, S3%]was significantly higher than that in HT-RD(–) [2/15, 13%]. RD
area nearly coincided with site of coronary vasospasm. 2) There were no
significant differences in office blood preseure, totai cholesterol levels and
HDL-cholesterol levels between two groups. 3) There were no significant
differences in left ventricular mass index (122 +25 vs 116 + 35 ~m2) and
reiative wail thickness (0.41 + 0.09 vs 0.41 + 0.10) between two groups. 4)
There were also no significant differences In cardiac index (3.47 + 0.S4 vs
3.82 + 0.88 Umin/m2) and left ventricular end-diastolic pressure (12 & 2 vs
13*3 mmHg) between two groups. In conclusion, exercise-induced myocar-
dial ischemia in hypertensive patients with angiographicaily normal coronary
atteries is, at least in patl, associated with distihsd coronary vasomotor
response to exercise.
El96580 EchocardiographicEvidenceof Transmural
Contraction Gradient: the Role of Ventricular
Geometry to Meintain Normal Chamber Function in
Human Hypertension
G. de Simone, A. Ganau, M.J. Roman, R.B. Devereux. Conre// Medics/
Centec New York,NY USA
Studies with tagging MRI have shown that wall thickening at the endo-
cardium exceeds cross-fiber shonening of both aub-endocardial and cub-
epicardial fibers, because of fiber interaction. This interaction can work as a
compensatory mechaniam to amplify at the chamber level reduced midwall
fiber shortening. Echocardiograms (2D and M-Mode) were obtained in 50
normoteneive (nmts) and W age-matched untreated hypertensive subjects
(hpts) and diastolic wall thickness (wt) was divided into 10 Iayera. Hpta exhib-
ited reduced midwall shortening (p <0.001 vs nmts). Near the endocardium
(at the inner 10% of diastolic wt), systolic increaae in cross-sectional area
(CSA) was similar in nmts (51.5%) and hpts (49.2%) and decreased from
endocardium to epicardium in both hpts and nmts. Systolic increase in CSA
began to be lower in hpts from 30% of diastolic wt (30.8% vs 33.3% in nmts,
p < 0.02) to the epicardial layer (11.6% vs 13.3% in nmts, p < 0.001). As
compared to nmts, in hpts systolic increase in CSA was reduced by 4% at
the endocardium (p= ns) and by 13% at the epicardial layer (p < 0.001). The
ratio of endocardial/epicardial systolic change,in CSA was positively relatad
to relative wt (both groups p < 0.002). Thua, evaluation of syatolic increase
in CSA in different layers of diastolic LV WIshows a progressive additional
effect of the external layers to augment thickening of inner shella. CSA at
the inner 10 or 20% of diastolic W increases in systole more than would be
predicted by the fiber shortening at the epicardium. Therefore, the ability to
generate sufficient strength to reduce LV minor-axis to sustain ejection is a
function of LV wall thickneas, which allows hpte to maintain normal chamber
mechanics despite reduced midwall circumferential shortening.
Left Ventricular Posterior Waii 2-D Mode Cardiac
Ultrasound Meesurementa are the Most Sensitive
of Davereux’s Left Ventricular Mace Formuia
Parameters to Detect Treatment Effects in
Hypertensive Patients
W.F.Terpstra,W.F.Heesen, S. Nauta, E. de Grwt, P.A.de Graeff,
A.J. Smit, J.F. May. Groningen Academic Hospital and Groningen
Hypertension Service, Groningen, the Nethedands
Devereux’s Left Ventricular Mass (LV Mass) estimate uses Intrs Ventricular
Septum (IVS), End Diastolic Diameter (EDD), and Left Ventricular Posterior
Wall (LVPW) 2D-mode cardiac ultrasound measurements. To investigate
which of these parameters is most likely to detect antihyperteneive treatment
effects in comparative medical intervention trials, for aach of the parameters
